New zinc(II) and cadmium(II) complexes of the 2,2'-diamino-4,4'-bithiazole (DABTZ) ligand, [M(DABTZ) 2 (CH 3 COO)](ClO 4 ), have been synthesized and characterized by elemental analysis, IR, 1 H NMR and 13 C NMR spectroscopy. The structural characterization of the Cd(DABTZ) 2 (CH 3 COO)](ClO 4 ) · 2H 2 O complex shows the complex to be a monomer and the Cd atom to be coordinated by four nitrogen atoms of the "DABTZ" ligands and two oxygen atoms of the acetate anion. There is an edge-to-edge π-π stacking interaction between the parallel aromatic rings.
Introduction
Numerous zinc (II), cadmium (II) and mercury (II) complexes with nitrogen or oxygen donor ligands have been synthesized and studied [1 -3] . Some of these complexes are structural models for the active sites in enzymes [2] .
In part one of our current study, we reported the preparation and characterization of a series of metal ion complexes of the 4,4'-bithiazole (BTZ) ligand [4 -9] . In this paper, we describe two new homoleptic d 10 complexes of DABTZ, [M(DABTZ) 2 (CH 3 COO)](ClO 4 ) (M = Zn 2+ and Cd 2+ ) and the structural characterization of the Cd 2+ complex. 2,2'-Diamino-4,4'-bithiazole complexes with different metal ions have been reported [10 -12] and some of them have shown ability to inhibit the DNA synthesis of tumour cells [12] .
Results and Discussion

Syntheses
Reaction between the 2,2'-diamino-4,4'-bithiazole "DABTZ" ligand and mixtures of aqueous cadmium(II) acetate/zinc acetate with sodium perchlorate solutions provided the crystalline material [Cd(DABTZ) 2 4 ), indicating that the carboxylate group is coordinating with Zn(II) and Cd(II) in the same bidentate manner [13 -17] , as also unambiguously confirmed by the crystal structure of the Cd complex. The 1 H NMR spectra of DMSO solutions of the two complexes display two distinct absorption bands at 6.50(s, 2H) and 7.25(s, 4H) ppm which have been assigned to the aromatic and amino protons, respectively. The band at 1.77(s, 6H) is assigned to the methyl protons of the acetate anions of both complexes. The and 2). The hydrogen bond parameters are given in Table 3. The distances of two parallel edges, which belong to bithiazole rings of adjacent molecules are only 3.297Å, indicating major edge-to-edge π-π stacking interactions [18] , which further stabilize this packing system. Projection of the structure perpendicular to the ring plane shows the overall form of "slipped" stacking [19 -20] , which can be rationalized qualitatively in terms of optimizing the attraction between atoms of opposite charges (Scheme 1) [21] .
Thus, two factors, hydrogen bonding and π-π stacking control the packing of the complexes.
Experimental Section
Physical property measurements IR spectra were recorded as Nujol mulls using PerkinElmer 597 and Nicolet 510P spectrophotometers. Microanalyses were carried out using a Heraeus CHN-O-Rapid analyzer. Melting points were measured on an Electrothermal 9100 apparatus and are uncorrected. 1 H and 13 C NMR spectra were measured with a BRUKER DRX-500 AVANCE spectrometer at 500 and 125 MHz, respectively.
Preparation of the 2,2'-diamino-4,4'-bithiazole (DABTZ)
The 2,2'-diamino-4,4'-bithiazole ligand was prepared from 1,4-dibromobutane-2,3-dione and thiourea by the method of Erlenmeyer and Uberwasser [12] . 
Preparation of [Zn(DABT) 2 (CH 3 COO)](ClO 4 )
The complex [Zn(DABTZ) 2 The intensity data were collected at 120(2) K using a Siemens R3m/V diffractometer within the range 1.98 • ≤ θ ≤ 30.01 • using graphite monochromated Mo-K α radiation (λ = 0.71073Å). Accurate unit cell parameters and the orientation matrix for the data collection were obtained from least-squares refinement. The structure has been solved by direct methods and refined by full-matrix least-squares techniques on F 2 . The positions of the hydrogen atoms were idealized and included in the calculations of the structure factors as fixed contributions. Each hydrogen atom was assigned an isotropic displacement parameter. Corrections for the Lorentz and polarization effects as well as the empirical correction for absorption using the Sadabs programs were applied. All structural calculations were carried out with a PDP-11/23+ computer using the SHELXTL v.5.10 program package [23 -24] .
Supplementary material
Complete tables of bond lengths, angles, and atomic parameters for Cd(DABTZ) 2 
